
From: christian@cdklose.com
Reply To: christian@cdklose.com
To: George Robin
Cc: Nancy Dorsey; cklose@thinkgeohazards.com; David Basinger; Philip Dellinger; Susie McKenzie
Subject: Re: UIC Seismicity Project
Date: 11/07/2011 10:41 AM
Attachments: Fracking-quake.pdf

George, 

FYI. Attached you find a report that I like to bring to your attention. It is with regard
to the triggering of seismicity near Oklahoma. The report was discussed in the last
weeks and now, after this, we have a M5 event in the region. 
 
The need for seismic risks research related to any injective and extractive industries
is really overdue, because the magnitudes of geoengineering and man-made mass
shifts on the Earth's crust are very high. 
 
Let me know how far your efforts are. Hopefully we can connect at AGU. 
 
Best, 
 
Christian 
 
 

On August 16, 2011 at 4:20 PM Robin.George@epamail.epa.gov wrote: 

> Thank you Christian for your insightful comments, references and support. 
> 
> - Please let me know (and I will ask again) when the paper that discusses 
> systematics among HTEs is finished. 
> - Do you have more information further describing the global catalog on 
> HTEs (M>4.5) and its availability? 
> 
> Yes, looking forward to seeing you this fall at the AGU meeting. 
> 
> George 
> 
> 
> 
> 
> From:   "christian@cdklose.com" <christian@cdklose.com> 
> To:     George Robin/R9/USEPA/US@EPA 
> Cc:     Philip Dellinger/R6/USEPA/US@EPA, "cklose@thinkgeohazards.com" 
> <cklose@thinkgeohazards.com> 
> Date:   08/16/2011 11:34 AM 
> Subject:        Re: UIC Seismicity Project 
> 
> 
> 
> Hi George, 
>  
> I apologize for getting back to you so late. I read your email and wrote 
> some comments (+) under each bullet point (see below). The basic issue is 
> that human-triggered earthquakes HTEs are not well studied although we 
> (the community) know that they exist. One major reason is that the 
> majority of HTEs occur in stable continental regions. Such regions like 
> Arkansas, New York, Texas, Florida are seismically inactive. Any 
> triggering stress perturbation stemming from nature or human hand can set 
> off damaging earthquakes, e.g., 1989 in Germany or Australia, or 2008 in 
> Wenchuan. (Klose and Seeber 2007) 
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K/2!C)*+!;&2*,!Z+$!,&$4)7262,!&'!=S_R!Z&%/!+!,&$4)7268!Z2**!4)09*2%2,!%)!+!%)%+*!


,29%/!)I!=?O>Q_!I22%!WQO==S!0X!&'!%/2!L+$+*!N6)0&,2!5+',$%)'2M!!K/2!&'&%&+*!L)%%)0!
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8%9264)G)B)8#2.')$#N)*(6)':4)!(.#)8%4.1;)?@.#:($#K))O:%3@)9644&).%&4,)#64)*#2.',)
$(1%*%41)*6($)7#6.'(&)IAEUVJK))8#2.',),:(M&)#,)':%&)964/).%&4,)#64)*6($)5'(4,46)4')#.K)
IGHHFJK))!(.#)*%4.1)%,)3(.(641)#),#.$(&)3(.(6)IT(/1;)GHHGJK)
!


7/16#2.%3)86#3'26%&9)?N46#'%(&,)#')+%3@4')W&%')T)X4..)VBAD)
)
(8,6+#*&4!I6+4%#6&'3!)926+%&)'$!L23+'!)'!B)',+8!V+'#+68!=RO!>?==!+%!


+996)\&0+%2*8!T!"B!WE5KXO!=>c??!FKEM!!K/2!/8,6+#*&4!I6+4%#6&'3!)I!%/2!Z2**!


4)'$&$%2,!)I!+!I)#6:$%+32!/8,6+#*&4!I6+4%#6&'3!)926+%&)'!Z&%/!I6+4!&'%267+*$!)I!SOUQ?e:


=?O>U>eO!UOUS?e:UQ>TeO!ROTT>e:UO=>UeO!+',!RO???e:RO]T>eO!!Z&%/!%/2!*+$%!I6+4!$%+32!


4)09*2%2,!)'!V+'#+68!>QO!>?==M!!K/2!Z2**!Z+$!%/2'!I*#$/2,!#'%&*!;2L6#+68!TO!>?==M!!


N24+#$2!%/2!2+6%/Y#+.2$!L23+'!+I%26!%/2!I&6$%!I6+4!$%+32!Z2!Z&**!96&0+6&*8!4)'$&,26!


%/&$!$%+32M!!K/2!I&6$%!I6+4!$%+32!/+,!+'!+726+32!6+%2!)I!&'[24%&)'!)I!UUM]!L90!+',!+'!


+726+32!&'[24%&)'!962$$#62!)I!_U]?!9$&M!!K/&$!$%+32!+*$)!&'4*#,2,!+'!+4&,!$%&0#*+%&)'M!!


K/262!Z+$!+!%)%+*!)I!>O_R]O]_]!3+**)'$!)I!I6+4!I*#&,!&'[24%2,!+',!]R]OSR_!*L$!)I!


96)92'%M!!K/2!`&4.2%!F'&%!N!Z2**!_:=U!&$!+!'2+6*8!726%&4+*!Z2**!*)4+%2,!+%!Q_M]]>R>!:


SRM__]U?O!2*27+%&)'!>RRM_!0O!Z&%/!+'!"`D!'#0L26!)I!?_S:>_RSRM!!K/2!I&6$%!I6+4!


)44#662,!&'!%/2!&'%267+*!L2%2Z22'!SOUQ?e!W>OSSTM>!0XO!+',!=?O>U>e!WQO=Q_M?!0X!
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!#6':C2#@4)Y#'#)P&#./,%,)#&1)Z4':(1,)
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012) 3100) 4156) 017) 3132) 4178)
013) 2107) 5170) 017) 3120) 4122)
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! µ – is the viscosity of water (10-8 bar/s) 
 ϕ – is the porosity of fractured rock (3x10-3 for this example, and  


βF = is the effective compressibility of the fluid (3x10-5 bar-1). 
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> 
> Klose, C.D. and L. Seeber (2007) Shallow Seismicity in Stable Continental 
> Regions, Seismological Research Letters 76(5), 554-562. 
>  
> I hope my comments are helpful. But I also suggest to allocate more 
> research on this issue since there is too little available to develop flow

> charts that are discriminating information reliably. 
> 
> Let me know if you have further questions. Otherwise I see you at AGU, 
>  
> Best, 
> 
> Christian 
> 
> 
> 
> What parameters are most relevant to screen for injection induced 
> seismicity? 
> 
> + geological settings (How deep is the basement? What are predominent 
> fault and stress field orientations?) 
> 
> 
> What measurement tools or databases are available ? 
> 
> + Well, I have compiled a global catalog on human-triggered earthquakes 
> HTEs (M>4.5) that I use for our clients (at ThinkGeoHazards ). I have a 
> paper in preparation where I discuss systematics among HTEs. 
> 
> 
> What lessons have been learned from evaluating case histories?  
> + Scientifically, HTEs exists. They show correlatives to volume/mass 
> changes and pore pressure changes. Otherwise, this issue is neglected with

> respect to human security (e.g., Wenchuan earthquake, Ohio earthquakes, 
> Marcellus shale hydro fracturing) 
> Ultimately, this UIC workgroup will produce a  report  that includes : 
> Comparison of parameters identified as most applicable  
> + production plan, all volumes or mass changes that take place in the 
> earth's crust 
> 
> - Prepare a decision making model – conceptual flow chart 
> + I work as part of a German/European team on ( http://www.fkpe.org/ ) “ 
> How to discriminate induced, triggered, and natural seismicity” 
> 
> - Summary of lessons learned from case studies 
> 
> - Recommended measurement or monitoring techniques for higher risk areas 
> + monitoring of production plans (volume, pressure, etc.)!!!, local 
> seismic activity 
> 
> - Define if specific areas of research are needed 
> + initiate research by using existing data bases of EPA. USGS, DOE 
> (geology, injection locations etc.). Such research uses existing data and 
> is therefore cheep in contrast to other initiatives such as for example 
> EarthScope. The data are there!!! 
> + I suggest to organize a workshop on bringing experts and decision makers

> together 
> 
> So, from these bulleted items, if you can provide any reference or advice,

> please forward to our attention. 
> 
> Thank you again, especially thanks for those pictures of your newborn 
> daughter,  
> 
> 
>  
> 
> On July 22, 2011 at 12:46 PM George Robin <Robin.George@epamail.epa.gov> 
> wrote: 
> 
> > Hi Christian, 



> > 
> > Thank you for your time this morning over our phone call. 
> > 
> > I knew to seek your advice as I was aware of your experience in the area

> 
> > of seismic events - causes, effects, etc.  We currently appreciate your 
> > voluntary contribution to the Technical Advisory Committee for EPA 
> Region 
> > 9's Class V Experimental UIC permit for the Los Angeles Biosolids Slurry

> 
> > Fracture project.  So, here is a request for any insights and advice, 
> etc. 
> > which you can provide that can be of any use to us.... various technical

> 
> > papers, scenarios that you feel we should research, pursue or apply. 
> > 
> > Here, in brief are some of the objectives for the project: 
> > 
> > What parameters are most relevant to screen for injection induced 
> > seismicity? 
> > 
> > What measurement tools or databases are available? 
> > 
> > What lessons have been learned from evaluating case histories? 
> > 
> > Ultimately, this UIC workgroup will produce a report that includes: 
> > 
> > - Comparison of parameters identified as most applicable 
> > 
> > - Prepare a decision making model – conceptual flow chart 
> > 
> > - Summary of lessons learned from case studies 
> > 
> > - Recommended measurement or monitoring techniques for higher risk areas

> 
> > 
> > - Define if specific areas of research are needed 
> > 
> > So, from these bulleted items, if you can provide any reference or 
> advice, 
> > please forward to our attention. 
> > 
> > Thank you again, especially thanks for those pictures of your newborn 
> > daughter, 
> > 
> > George Robin 
> > Engineer 
> > U.S.E.P.A. Region IX 
> > Ground Water Office, WTR-9 
> > Underground Injection Control program 
> > San Francisco, California 
> > (415) 972-3532 
> > 
>


